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ABSTRACT 
For every complex polynomial a set of special matrices with the charact&istic 
polynomial p will he given. This enables us to apply the Gerschgorin theorem. 
THEOREM 1. z&t p(A) = z;_I,, a,h’ be a complex polynomial, a,, = 1. Let 
{A,}::: be distinct complex numbers and 
n-l 
A,= -a,_,- x Aj. 
i-1 
There exist &r$ex numbers {xi}:<: and { y,}yL! such that the n Xn 
matrix 
B= 
A, 0 . . . . 0 x1 
0 A, 0 . . . 0 x2 
. . 
0 . . * * 0 A,_, x,_~ 
Y1 Y2 . . ’ * Yn-1 A” 
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has the characteristic polywmiul p. The products x,y, are uniquely de- 
tennined by 
P(4) 
xiYi’- “-1 , l<i<n-1. 
II (Ai- Ai) 
j-1 
j#i 
PTOO~. Expanding the determinant by the last row, we get 
det(AI-B)= fi (h-A,)-“~‘xiyi~~‘(h-A,). 
i-1 i-l i-1 
j#i 
In order to prove the identity 
A(h)=p(A)-det(AI-B)=O 
it is enough to check n - 1 numbers for which the equality holds (note that 
the coefficients of X” and A”-’ in A are equal to zero). But it is easy to see 
that for this aim the numbers {Ai}::,’ are suitable. 
Combining Theorem 1 with the Gerschgorin theorem [l], we get im- 
mediately: 
THEOREM 2. Let p(h)=Z&a,A’ be a complex polynomial, a,, = 1. Let 
{A i}yL,--,’ be distinct complex numbers and 
A,,= -a,_,-- x Ai. 
i=l 
Let {t,}yl’,-,’ be positive numbers, 
l/2 
n-1 
PCAi) 
n-1 
II (Ai-Ai) 
j=l 
i#i 
l/2 
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Fin&y, let Ki ={zE@;(z--Ai1 <ri}, l<i<n. Then K=U:_lK, con- 
tains all the roots of p. Moreover, if K can be divided into two di.@int parts, 
i.e. K=K’uK”, K’nK”= 0, where K’= U,,,K,, I_ll=i, then K’ contains 
exactly i roots of p. 
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